AQUEOUS GLITTERING INK 
BACKGROUND OF THE INVENTION 

5 nroflg-Reference to Related Application 

This application is a Contuiuation -In Part application of, and claims 
priority from, U.SJatent application Serial No.09/523,619 entitled 
AQUEOUS GLITTERING INK COMPOSITION'' filed on March 13, 2000- 

10 TSftlfi nf thft Invention 

The present invention relates to an aqueous glittering ink which can be 
suitably used for writing tools, printing inks, fields pertaining to coatings, 
cosmetics, and the Kke. 

15 np<v-ription nf the Prior Art 

Heretofore, for the purpose of obtaining written marks with metallic 
luster such as gold and silver, aqueous inks using glittering pigments have 
been proposed. For example, Japanese Unexamined Patent Publication Hei 
7-118592 proposes an aqueous ink using an aluminum powder pigment. 

20 Japanese Unexamined Patent Pubhcation Hei 8-151547 proposes an ink 
using a pearlescent pigment, Japanese Unexamined Patent Publication 
Hei 11-29734 proposes an aqueous metallic ink prepared by coloring an 
aluminum powder with an organic pigment fixed. 

However, in the case of such conventional aqueous inks using glittering 

25 pigments such as aluminum powder pigment, pearlescent pigment and the 
like, it has been difficult to obtain written marks or coated films with strong 
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glittering feeling and spatial effect. Moreover, although in order to obtain, 
in particulaj:, colored metallic color, a method has been adopted in which 
these glittering pigment particles are colored with coloring materials such as 
dyes and pigments, there has been a problem that the glittering feeling is 
5 lost despite the improvement in color development. 

SUMMARY OF THE INVENTION 
As a result of intensive studies for achieving the said objects, the 
present inventors have adopted an aqueous ghttering ink containing scaly 
10 ghttexing particles, a water-soluble resin, a water-soluble oi^anic solvent, a 
colorant and water, wherein the said scaly glittering particles have a median 
diameter of at least 10^an, a ratio of smoothness on the particle surface to a 
median diameter of not greater than 0.0 1 1, and a surface coating ratio of the 
said colorant on the said particle surface of not greater than 80% in a state of 
1 5 dried written marks. 

By adopting the said constituents, written marks or coated films can be 
obtained with a strong glittering feeling and a spatial effect, as well as a good 
color development compared with the aqueous ink using the conventional 
ghttering pigments, 

20 In particxxlar, as a preferred embodiment of this invention, in addition 

to the above-mentioned constituents, it is desirable to use an aqueous ink 
having the pseudo-plasticity fluidity (thixotropic property), preferably an 
aqueous ink having the said thixotropy index (T.L value ) of not less than 1.3 
represented by the ratio of Vo.5 to Vi o (Vo 5 / Vi.o), wherein Vo 5 is the 

25 viscosity with the rotation speed of 0.5 rpm and Vi o is the viscosity with the 



rotation speed of 10 rpm when the ink is measured by an ELD-typed 
viscometet (3* R14 cone, at the temperature of 20'C), more preferably an 
acjueous ink having the pseudo-plastidty fluidity (thixotropic property) with 
Vo Bof l000~15OOOmPa ■ s, preferably lOOO-lOOOOmPa • s, the viscosity 
when measured by an ELD-typed viscometer with a rotation speed of 
0.5rpm(3° R14 cone at the temperature of 20''C) . 

By preparing the aqueous ink having the said constituents, even in the 
case of containing the scaly glittering particles with the said parameters 
having quite a large particle size compared with that of the normal coloring 
pigments, it is capable of controling the dispersal stability of the said 
particles in the ink and is capable of preventing the sedimentation of the 
scaly glittering particles. Therefore, even in the case of applying the ink of 
this invention to the ink for a ball-point pen, for example, it is capable of 
showing the exceUent gUttering feeUng of the glittering particles and the 
strong color development of the colorants at a time, while showing the 
stabiUty and good writing performance since it can prevent the clogging of 
the glittering partides with the said large partide diameters at the pen tip. 

The object of this invention is to provide a glittering aqueous ink having 
a stronger gUttering feeUng and spatial efifect and better color development 
than those achieved by an aqueous ink using conventional glittering 
pigments without losing a glittering feeling. 

The other object of this invention is to provide a gUttering aqueous ink 
capable of showing the gUttering feeUng of the gUttering partides and the 
color development of the colorants at a time, while maintaining the stabiUty 



and good writing performance of the ink. 

BRIEF DESCRIPTION OF DRAWING 
Figure 1 is the schematic sectional view showing the typical example of 
written marks when writing with the ink by the said writing metiioi 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
(Scaly glittering particles) 

As the scaly glittering particles, it is important to have such paxtides 
having a median diameter of at least lOjim, a ratio of smoothness on Hie 
partide surface to a median diameter of not greater than 0.011, and a surface 
coating ratio of the said colorant on the partide surface of not greater than 
80% in a state of dried written marks. 

The "glittering partides" in this invention refer to the partides which 
realize the glittering feeling on dried written marks or coated films, more 
concretely, referring to those particles with the said parameters. 

Here, the said "median diameters" are the Dso value (imi) measured by 
laser diffraction analysis using an equipment manufactured by Leeda & 
Northlup under the trade name of "Microtrac HRA 9320.X100 In addition, 
the said smoothness is the average value of R max (jim). the maximum value 
of roughness measured on each surface of the several ghttering partides 
which exist per unit area of the written marks or coated films in a state of 
dryness by using the electron miaoscope manufactured by ELIONIX INC. 
under the trade name of "ERA-8000". 

According to this invenUon. when the ink is written or coated and forms 
the written marks or coated films, in such written marks or coated films, the 
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larger the median diameters of the Dso value, and the smaller the R max , the 
maximum value of the said roughness on the surface, the stronger glitteiing 
feeling can be realized. Fiirther, the inventors have found that, when the 
minimum value of the glittering feeling to which both parameters relate is 
5 associated as the ratio of the smoothness (fim) on the particle surface to the 
said median diameter (jan) of the glittering particles (smoothness (\jaxi) I 
median diameter (Mm)), the realization of the glittering feeling is related to 
the said ratio, in particular, when the ratio is not grater than 0.011, the 
glittering feeling is strongly realized, 

10 Further, as above mentioned, it is important for the gUttering particles 

in the present invention to have a surface coating ratio of the said colorant on 
the particle sxuface of not greater than 80% in a state of dried written marks. 
Here, the "surface coating ratio of the colorant" refers to the coating ratio of 
the colorant including the coloring pigment which covers the surface of a 

15 particle and is represented by the coating area of the colorant to the total 
surface area of the surface of a particle. In the present invention, the 
coating ratio of the colorant is so obtained as using the electron microscope 
manufactured by ELIONIX INC. under the trade name of "ERA-8000" as 
already mentioned, and measuring the average value of the surface area of 

20 the said partides and the coating area of the colorant on the several 

ghttering particles existing per area in the written marks or coated films. 
This "surface coating ratio of the colorant" is the parameter capable of the 
adjustment, depending on the size , and contained amount of the ghttering 
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particles and colorant's particles* dispexsability of each particle in the ink» 
and the viscosity of the ink. 

In the case of an aqueous ink wherein the median diameter of the scaly 
glittering particles is less than lOyuai, a glittering feeling on the written 

5 marks or coated films lowers. Even in the case of an aqueous ink wherein 
the median diameter of the scaly glittering particles is not less than 10\m, 
when the ratio of smoothness on the partide surface to the said median 
diameter exceeds 0.0 II, a glittering feeling on the written marks or coated 
films also lowers. In the case of an ink wherein the surface coating ratio of 

10 the said colorant coating the surface of the said scaly glittering particles in 
written marks and coated films marks exceeds 80%, a glittering feeling also 
lowers. For information, in the case of the scaly ghttering particles whose 
median diameter is at least Z5\m, preferably not less than SOjun the 
excellent Ottering feehng appears in written marks or coated films, 

15 In the present invention, examples of the glittering particles capable of 

having the said parameter include the glass flake particles and the metal 
coated inorganic particles. Here, the glass flake particles are defined as 
particles wherein a flaky glass is coated with a metal and the like. And the 
metal coated inorganic particles are defined as a general term of inorganic 

20 particles coated with a substance, at least either one of a metal or a metallic 
oxide. 

The aqueous ink containing such particles as having a median diameter 
of at least lO^-m, the ratio of smoothness on the partide surface to the said 
median diameter of not greater than 0.0 1 1, and the surface coating ratio of 



the said coloiaut on the particle surface of not greater than 80% in a state of 
dried written marks is capable of forming written marks or coated fihns with 
a flittering feeling and a spatial effect which the ghttering particles 
originally have and the good color development which the colorants have. 

As an example of ^ass flake particles, a glass flake particles formed of a 
flaky glass coated with metal by electroless plating can be used. For 
example, ones coated with sflver available from Toyo Aluminium Co., Ltd. 
under the trade names of "Metashine REFSX-2015PS", "Metashine REFSX- 
2025PS" and "REFSX-2040PS" can be mentioned. 

In addition, glass flake particles formed of a flaky glass coated with 
metal by spattering can also be used. For example, ones coated with silver 
available from Toyo Aluminium Co., Ltd. under the trade names of "Crystal 
Color GF2125". "Crystal Color GF2125-M". "Crystal Color GF2140" and 
"Crystal Color GF2 140-M" can be mentioned. Also ones coated with nickel- 
chromium-molybdenum available from the same company under the tirade 
names of "Crystal Color GF2525", "Crystal Color GF2525-M", "Crystal Color 
GF2540" and "Crystal Color GF2 540-M" can be mentioned. Also, one coated 
with brass available from the same company under the trade name of 
"Crystal Color GF250", one coated with silver alloy available from the same 
company under the tiade name of "Crystal Color GF1345". and one coated 
with titanium avaflable from the same company under the trade name of 
"Crystal Color GF1445" can be mentioned. 

In addition, as an example of metal coated inorganic particles to be used 
in the present invention, aluminum coated with ironOID oxide can be used. 
For example, ones available from BASF AG under the trade names of 



8 

"Paliocxom GoldL2000", "PaOiocrom GoldL2002", "Paliocrom GoldL2020", 
"Paliocrom Gold L2022", "Paliocrom Gold L2025", and "Paliocrom Orange 
L2800" can be mentioned. In addition, mica coated with iron(III) oxide can 
also be used. For example, ones available from BASF AG under the trade 

5 names of "PaHocrom Red Gold L2500" and 'TaHocrom Red L4000" can be 
mentioned. Moreover, mica-lite iron(III) oxide coated with aluminum- 
manganese can be used. For example, ones available from BASF AG under 
the trade names of "PaHocrom Copper L3000" and "Paliocxom Copper L300 1" 
can be mentioned. Mica coated with reduced titanium dioxide can also be 

10 used. For instance, ones available from BASF AG under the trade names of 
"Paliocrom Blue Silver L6000" and "Paliocrom Blue Silver L6001" can be 
mentioned. Moreover, mica coated with titanium dioxide can also be used. 

Fuxthex, aluminum powders, as far as they are the scaly glittering 
particles having a median diameter of at least lOum, a ratio of smoothness 

15 on the particle surface to the said median diameter of not greater than 0.011. 
and a surface coating ratio of the said colorant on the partide surface of not 
greater than 80% in a state of dried written marks as above-mentioned, the 
color development of the colorant can be realized while maintaining the 
starry gUtter on the written marks or coated films which the particles 

20 originally have. 

The examples of such aluminum powders capable of providing the said 
parameter include the ones manufactured by Toyo Aluminium under the 
tirade name of "WXM U75C"(median diameter: 13 jun), "WXM 5422"(median 
diameter: 18 m), "WXM 1440"(median diameter: 30 and "WXM 

25 14 16"(m€dian diameter: 50 urn). In particular, as aluminum powders, 
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"WXM 1440"(mediaii diameter: 30 fxm), and "WXM 1415"(median diameter: 
50 fun) whose median diameter is not less tlian 30 ^m, that is, with a median 
diameter exceeding 25jim can preferably be used. 

Here, it is important for the said scaly glittering particles mduding 
5 these glass flake particles and metal coated inorganic particles to have a 
median diameter of at least 10 \im, preferably not less than 25|im and most 
preferably not less than 30 \m. It is preferable to have a median of IOOmiu 
at the maximum. The case in which the median diameter exceeds 100 ^m is 
unfavorable because it does not come out of the pen tip easily when used as 

10 an ink for ball-point pens* 

In addition, in the aqueous ink of the present invention, the said scaly 
guttering particles including glass flake particles and metal coated inorganic 
particles axe preferably contained in 0.01 - 40% by weight relative to the total 
amount of the ink. When the content of the said scaly glittering particles is 

16 less than 0.01% by weight relative to the total amount of the ink, the 
glittering feeUng becomes unsatisfactory. When the content of the said 
scaly glitteriag particles exceeds 40% by weight relative to the total amount 
of the ink, the viscosity of the ink becomes so high that the fluidity is reduced. 
The optimum content of the said scaly glittering particles raages from 0.5 - 

20 30% by weight. 

(Water-soluble organic solvent) 

Water-soluble organic solvents capable of preventing both drying at the 
pen tip of a ball-point pen and freezing of the ink are preferably used, which 
can be exemplified by glycols such as ethylene glycol, diethylene glycol, 

25 triethylene glycol, propylene glycol and polyethylene glycol, polyhydric 
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alcohols such as glycerin, glycol ethers such as ethylene glycol monomethyl 

• ether, diethylene glycol monomethyl ether, dipropylene glycol monomethyl 
ether and dipiopylene glycol monopropyl ether. These organic solvents may 
be used alone or in combinations of two or more of them. 

5 The content of the water-soluble organic solvent is preferably contained 

in 1.00 - 40% by weight relative to the total amount of the ink. When the 
content of the water-soluble organic solvent is less than 1.00% by weight 
, . relative to the total amount of the ink, the pen tip becomes susceptible to dry 
and the ink becomes hable to freeze. When the content of the water-soluble 

10 solvent exceeds 40% by weight relative to the total amount of the ink. written 
marks or coated films is dif&cult to dry out aa well as solubiHty of the water- 
soluble resin being influenced. The optimiun content of the water-soluble 
organic solvent, which varies deprading on its type, ranges from 5.00 - 20% 
by weight. 

15 (Colorant) 

A colorant can be used in the present invention. The use of a colorant 
can adjust the ink colors to a variety of colors. It is important that such a 
colorant should be used as does not react with the said scaly glittering 
particles nor does it influence the color development (gjittering feeling) of 

20 such scaly glittering paitides. Moreover, colorants with high solubility and 
dispersibility are favorable. 

Examples include water-soluble dyes such as add dyes, direct dyes and 
basic dyes, inorganic pigments such as carbon black and titanium oxide, 
organic pigments such as copper phthalocyanine pigments, threne pigments, 

25 azo pigments, quinacridon pigments, anthraquinone pigments, dioxane 
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pigments, indigo pigments, thioindigo pigments, perinone pigments, 
perylene pigments, indolenone pigments and azomethine pigments, and 
fluorescent pigments, colored resin emulsions and the like can be mentioned. 
These also may be used in the form of a pigment dispersion. The present 
invention can use one species of pigment or can use two or more species of 
pigments in combination. In addition, several scaly glittering particles 
relating to this invention can be mixed and used. Further, the scaly 
glittering particles relating to this invention and the conventional glittering 
pigments can be mixed and used. For example, the glass flake particles, 
metal coated inorganic particles, aluminum powder pigments, and 
peatlescent pigments and the like can be mixed. Furthermore, tihey can be 
mixed with opaci^Jdng pigments including a variety of inorganic or organic 
white pigments such as titanium oxide, alkylene bismelamine derivatives, 
plastic pigments (synthetic resin particle pigments) with opacifying power of 
various shapes including spherical shapes, oblate shapes and the like. The 
metal coated inorganic pigment also can be used together with the ^ass 
flake pigment. 

Such a colorant need not be contained in the aqueous ink of the present 
invention. Even aqueous inks containing not colorants but glass flake 
pigments or metal coated inorganic pigments can provide high glittering 
feeling and high spatial effect to written marks or coated films. Also even 
aqueous inks not containing colorants but containing metal coated inorganic 
pigments can add high glittering feeling to written marks or coated fihns. 
The said aqueous inks containing colorants, however, are extremely 
preferable because they can provide a colored strong gUttering feeling 
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depending upon the hue or the like of the colorants contained. 

The colorant is preferably contained in 0.01 - 30% by weight relative to 
the total amount of the ink. When the colorant is less than 0.01% by weight 
relative to the total amount of the ink, coloring by the colorant is difficult to 

5 be visually recognized. When the colorant exceeds 30% by weight in the 
total amount of the ink, the viscosity of the ink becomes so high that the 
fluidity becomes poor. The optimum amount of the colorant to be 
compounded, which varies depending on its type, ranges from 0:05 - 20% by 
weight. 

10 (Water-soluble resin) 

M a water-soluble resin, preferably used is the water-soluble 
thickening resin which is capable of dispersing the scaly glittering particles 
and of preventing them from precipitation. In p articular, in order to make a 
coating ratio of a colorant to the written marks of the said scaly glittering 

IS particles not greater than 80%, it is important to adjust the dispersion of the 
scaly glittering particles and the pigment particles and to adjust the viscosity 
of the said and as-will-he-seen pseudo-fluidity property (thixotropic 
property) respectively as a measure, and in this sense, it is important to 
contain this water-soluble resin in the ink. 

20 AppUcable as polysaccharides are microbial polysaccharides and 

derivatives thereof, including pullulan, xanthan gum. welan gum, rhamsan 
gum, sucdnoglucan and dextran; water-soluble polysaccharides derived from 
plants and derivatives thereof including tragacanth gum. guar gum, tara 
gum, locust bean gum, ghatti gum, arabinogalactan gum, gum arabic, quince 

25 seed gum, pectin, starch, psyllium seed gum, pectin, carrageenan, alginic 
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acid , agar and the like; water-soluble polysaccharides derived firom ammals 
and derivatives thereof including gelatin, casein and albumin. Moreover, 
N-vinylacetamide type resins such as N-vinylacetamide resin and 
crosslinked N vinylacetamide resin can be used as the thickening resin. 

5 In the present invention, the microbial polysaccharides and derivatives 

thereof can specifically and preferably he used among the said water-soluble 
resins. Such water-soluble resins can be used either alone or in 
combinations of two or more of them. 

The water-soluble resin is preferably contained in 0.01 - 40% by weight 

10 relative to the total amount of the ink. If the content of the water-soluble 
resin is less than 0.01% by weight relative to the total amount of the ink, 
effect on preventing precipitation of the scaly Ottering particles including 
glass flake particles, metal coated inorganic particles and the like becomes 
unsatisfactory. When the water-soluble resin exceeds 40% by weight 

15 relative to the total amount of the ink, the viscosity of the ink becomes so 
high that the fluidity becomes poor. The optimum amount of the water- 
soluble resin to be compounded, which varies depending on its type, ranges 
0.05 - 20% by weight. 
(Synthetic resin emulsion) 

20 As previously mentioned, the present inventors have found that in 

order to obtain written marks of metallic luster color such as gold and silver 
and the like, the use of scaly glittering particles having a median diameter of 
at least 10 nm. a ratio of smoothness on the particle surface to a median 
diameter of not greater than 0.011, and a surface coating ratio of the said 

25 colorant in written marks of not greater than 80% together with the use of a 
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colorant is preferable. The scaly glittering particles can provide; to writtexx 
marks or coated JGlms, glittering feeling and spatial effect higher than those 
with the conventional alurodnmn powder pigments and pearlescent pigments 
as well as providing the dear color development of the colorant. 

5 However, they have also found that although an aqueous glittering ink 

containing a water-soluble thickening resin can increase the fixahility of the 
glittering particles including glass flake pigments and the like by this 
water-soluble thickening resin, it is difELcult to fix firmly the glittering 
particles including glass flake particles and the like to written marks or 

10 coated films since the size of the scaly glittering particles is large having the 
median diameter of not less than 10 jtun, preferably not less than 25 fun, and , 
more preferably not less than 30 fon. Accordingly, in the case of the 
aqueous ink containing glittering particles including glass flake particles, 
the glittering particles including glass flake pigments and the like are easily 

16 peeled by friction after writing or coating and it is difficult to maintain high 
glittering feeling and spatial effect to written marks or coated films. 
Therefore, the durability of written marks or coated films having glittering 
feeling and spatial effect becomes poor. 

From the above-mentioned situation, an important problem is to 

20 provide aqueous glittering inks which can improve the fixability of glittering 
particles including glass flake particles and the like to written marks or 
coated films and maintain a higher glittering feeling and spatial effect for 
the written marks or coated films without deteriorating ink characteristics or 
writing characteristics and without inhibiting the effects on the high 

25 glittering feeUng and spatial effect derived from compounding the glittering 
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particles including glass flake partides and the Uke. 

As a result of intensive studies for solving this problem, they have 
found that the problem can be solved by aqueous glittering inks containing 
glittering particles, a water-soluble thickening resin, a water-soluble organic 
5 solvent and water, and further containing a binder conxponcnt which fixes 
die glass flake pigment to written marks or coated films. 

On the other hand, another possible option for fixing such guttering 
partides to written marks or coated films is to use a water-soluble synthetic 
resin as a binder component. However, in the case of some water-soluble 

10 synthetic resins, if the contents thereof are set to be high in order to firmly 
fix the glittering partides with a large partide diameter as in the present 
invention^ the solubility of the thickening resin and dispersibility of the 
colorant are badly influenced. Moreover, there may be cases where 
viscoelastidty of the ink are greatly reduced, which leads to reduction in 

15 writing characteristics. Moreover, even if fixability to written marks or 
coated films is shown, aqueous inks should not be the ones wherein high 
glittering feeling and spatial effect of the Ottering partides are contained 
but are poor in written marks or coated films. 

The present inventors have made further intensive studies. As a 

20 result, they have found that the use of a synthetic resin emidsion as a binder 
component for fixing the ghttering partides to written marks or coated films 
permits improvement ia fiixability of the glittering partides to written marks 
or coated films without ixifluendng the solubility of water-soluble thickening 
rosins, dispersibility of colorants, viscoelastidty of ink, and coloring of ink 

25 and without inhibiting effects of high glittering feeling and spatial effect by 



16 



compounding the glittering partidea, and they have accomplished the 

present invention. 

Accordingly, the aqueous ink of the present invention which contains a 
glittering partides with a large partide size is capable of improving the 

5 fixability of the glass flake pigment to written marks or coated films, forming 
written marks or coated films of durability, and maintaining a high 
guttering feeling and spatial effect for the written marks or coated fihns 
. when it is put on a substrate such as paper, metal, plastics and textile fabrics 
by writing or coating. The reason for this is that the film formability of the 

10 synthetic resin emulsion is suitable for glittering partides induding glass 
flake partides having a large-sized partide shape and the glittering partides 
can be fixed firmly to written marks or coated films without inhibiting the 
effects of high glittering feeling and spatial effect by compounding the 
guttering partides 

15 Moreover, since the binder component used in the present invention is 

not a water-soluble synthetic resin but a synthetic resin emulsion, it does not 
influence properties induding solubility of the water-soluble thickening 
resin to be compounded together, dispersibility of the colorant and 
viscoelastidty of the ink very much- The ink of the present invention 

20 therefore can improve the fixabiUty of the gUttering partides without 

influencing the viscoelastidty of the ink, writing characteristics and color of 
written marks or coated films. 

From such facts, the aqueous glittering ink of the present invention 
containing the gUttering partides can maintain, in written marks or coated 

25 films, a guttering feeUng and spatial effect higher than those adiieved by the 
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conventional aqueous inks using glittering pigments such as aluminum 
powder pigments and pearlescent pigments without deteriorating ink 
characteristics, writing petfomance or the like or without inhibiting the 
high surface smoothness inherent to glass. 

S The synthetic resin emulsion of the present invention is not specifically 
limited and any watcr-dispersive synthetic resin emulsion is available. 
. Considerini the ink characteristics and writing performance however, it is 
important to use the ones which do not influence solubility of water-soluble 
thickening resin, viscosity of the ink, dispersibility of the colorant and 

10 . coloring of the ink. Moreover, it is important not to inhibit the effect on the 
high glittering feeling and spatial effect caused by the composition of the 
glittering partides including glass flake particles and the like. 

The minimum fihn forming temperatiire of the synthetic resin emulsion 
is preferably not higher than 20*C. If the minimum film forming 

IS temperature of the synthetic reain emulsion is not higher than 20-C, 
particularly not higher than O'C, a fika can be formed not only at room 
temperature (about 25*C) but in a cold distiict and fixability of written marks 
or coated films to substrates can be improved. 

Synthetic resin emulsions having an anionic property or a nonionic 

20 property preferably can be used. Such synthetic resin emulsions having the 
anionic property or the nonionic property can be prepared, for example, by 
producing synthetic resins from anionic or nonionic monomers or using 
anionic or nonionic emulsifiers. If the synthetic resin emulsion has the 
anionic property or the nonionic property, the stability of the ink can be 

25 improved. 
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Pxeferred synthetic reaan emulsioiis do not influence the dispersibility 
of colorants or solubility of water-soluble thickening resin when the pH of 

inks is 6 or more. 

From such a viewpouit, for example, acryl based synthetic resin 
5 emulsions, styrene-acryl based synthetic resin emulsions and vinyl acetate 
based synthetic resin emulsions can be used as a synthetic resin emulsion. 
. Preferred examples of the acryl based synthetic resins include acrylate 
. copolymer synthetic resin emulsions. Preferred examples of the styrene- 
acryl based synthetic resin emulsions include styrene-acrylate copolymer 
10 synthetic resin emulsions. As the vinyl acetate based synthetic resin 

emulsions, vinyl acetate synthetic resin emulsions and vinyl acetate-acrylate 
copolymer synthetic resin emulsions, for example, are preferably used. As 
the synthetic resin emulsion, one species of these synthetic resins can be 
used and also two or more species of these synthetic resins can be used in 

15 combination. 

For example, the acryl based synthetic resin emulsion can be 
exemplified by the trade name "Nikasol FX336" (manufactured by Nippon 
Carbide Industries Co., Inc.; anionic; pH 7.5; minimum film forming 
temperature = 0-C), the trade name "Mowinyl DM772" (manufactured by 

20 Clariant Polymers Co., Ltd ; anionic; pH 8.5; minimum film forming 

temperature = 12 - 14-C) and the trade name "Mowinyl 700" (manufactured 
by Clariant Polymers Co., Ltd ; anionic; pH 8.0; minimum film forming 
temperature = 5"C). The vinyl acetate based synthetic resin emulsion can be 
exemplified by the trade name "Nikasol TG134A" (manufactured by Nippon 

25 Carbide Industries Co., Inc.; pH 7.5; minimum film forming temperature = 0 
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"C) and the trade name ^'Mowinyl 507" (manirfactuxed by Clariant Polymers 
Co., Ltd ; nouionic; pH 6.5; minimum film forming temperature = 0°C). 

Although the content of the synthetic resin emulsion is not particularly 
specified, a preferable range is 0.01 - 40% by weight in solids relative to the 
5 total amount of the ink, for example. The content of the synthetic resin 
emulsion of less than 0.01% by weight in solids relative to the total amount of 
. the ink results in reduction in fixability of the glittexing partides including 
. glass flake particles to written marks or coated films. If the content of the 
synthetic resin emulsion exceeds 40% by weight in solids relative to the total 

10 amount of the ink, the soKds are so high that writing characteristics are 
deteriorated because of, for example, film formation at the pen tip. In 
addition, written marks or coated films are liable to whiten. In order to 
improve the fixability of the glittering particles including glass flake 
particles and the hke to written marks or coated films further, the most 

1 5 desirable content of the synthetic resin emulsion is at least 0.3% by weight in 
solids relative to the total amount of the ink. Moreover, in order to improve 
writing characteristics further, the most desirable content of the synthetic 
resin emulsion is 20% by weight in solids relative to the total amount of the 
ink. That is, the optimum content of the synthetic resin emulsion is 0.3 - 

20 20% by weight . 

In addition, also in the case of the ink containing the synthetic resin 
emulsion as a binder component together with the glittering particles 
including glass flake partides, it is important that the resins can adjust 
viscosity of the ink and facilitate dispersion of the glass flake pigment and 

25 prevent its predpitation. Water-soluble thickening resin with a function to 
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form a filni of written marks or coated films can be used. For example, 
microbial polysaccharides and derivatives thereof can be used, including 
pullulan, xantihan gum, welan gum, rhamsan gum, sucdnoglucan and 
dextran, Water-soluble polysaccharides derived from plants and 
S derivatives thereof also can be used, including tragacanth gum, guar gum, 
tara gum, locust bean gum, ghatti gum, arabinogalactan gum, gum arabic, 
quince seed gum, pectin, starch, psyllium seed gum, pectin, carrageenan, 
alginic add and agar. Water-soluble polysaccharides derived from animals 
and derivatives thereof can also be used, including gelatin, casein and 
10 albimiin. 

As the water-soluble thickening resin, salts (sodium salts, ammonium 
salts and the like) of water-soluble resins (acryl based water-soluble resins, 
styrene-acryl based resins, styrene-maleic acid based resins and the like), 
water-dispersion type resins and the like can also be used. 

15 In the case of inks which contain a synthetic resin emulsion as a binder 

component together with the gHttering particles including glass flake 
particles and the like, the microbial polysaccharides and derivatives thereof 
can be used preferably among the said water-soluble thickening resins. 
Such water-soluble thickening resins can be used either alone or in 

20 combinations of two or more of them. 

In the case of inks which contain a synthetic resin emulsion as a binder 
component together with the gHttenng particles including glass flake 
particles, the water-soluble thickening resin is preferably contained in 0.01 - 
40% by weight relative to the total amount of the ink. In the case where the 

25 water-soluble thickening resin is less than 0.01% by weight relative to the 
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total amount of the ink, the glittering particles including ^ass flake particles 
are liable to precipitate. If the water-soluble thickening resin exceeds 40% 
by weight relative to the total amount of the ink in the case of the ink 
containing the synthetic resin emulsion, the viscosity of the ink becomes so 
high that the fluidity becomes poor and writing characteristics are 
deteriorated. The optimum amount of the water-soluble thickening resin to 
be compounded somewhat varies depending upon the type of the water- 
. soluble thickening resin, but is 0.05 - 20% by weight. 

Also in the case of the ink containing a synthetic resin emulsion as a 
binder component together with the glittering particles including glass flake 
particles and the like, water-soluble orgaxuc solvents which are capable of 
preventing both drying at the pen tip and fireezing of the ink are preferably 
used, which can be exemplified by glycols such as ethylene glycol, diethylene 
glycol, triethylene glycol, propylene glycol and polyethylene ^ycol. 
polyhydric alcohols such as glycerin, and glycol ethers such as ethylene 
glycol monomethyl ether, diethylene glycol monomethyl ether, dipropylene 
glycol monomethyl ether and dipropylene glycol monopropyl ether, and the 
like. These organic solvents can be used either alone or in combination of 
two or more of them. 

As for water-soluble organic solvents, ahphatic monohydric alcohols 
with 1 to 4 carbon atoms, aliphatic polyhydric alcohols such as glycerin, 
B^lycols such as propylene glycol and glycol ethers such as propylene glycol 
monomethyl ether and the like are preferably used. 

Also in the case of the ink containing the synthetic resin emulsion as a 
binder component together with the glittering particles mcluding glass flake 
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particles aad the like, the content of the water-soluble organic solvent is 1 - 
40% by weight relative to the total amount of the ink. In the case where the 
content of the water-soluble organic resin is less than 1% by weight relative 
to the total ink, a pen tip is liable to dry and the ink becomes liable to freeze. 
If the content of the water-soluble organic solvent exceeds 40% by weight 
relative to the total amount of the ink, the solubility of the water-soluble 
thickening resin is influenced and written marks and coated films become 
hard to dry. In the case of this ink, the optimum amount of the water- 
soluble organic solvent to be compounded varies depending upon the type of 
the water-soluble organic solvent, but is 5 • 30% by weight. 

Also in the case of the ink containing the synthetic resin emulsion as a 
binder component together with the glittering particles including glass flake 
particles and the like, colorants can be used. The use of colorants can adjust 
the color of the ink to various colors. It is important to use colorants which 
do not react with the glittering particles including glass flake particles and 
do not influence the coloring of the glittering particles induding g^ass flake 
particles. Moreover, the one excellent in solubility and di^persibility are 
preferable as a colorant. 

For example, water-soluble dyes such as acid dyes, direct dyes and basic 
dyes (triphenylmethane-type, xanthene-tjrpe, anthxaquinone-type, metal 
complex-type, copper phthalocyanine-type and the like), organic pigments or 
inorganic solvents such as phthalocyanine, quinacridone, carbon black and 
titanium oxide, or fluorescent pigments, resin emulsions, colored resin 
emulsion and the like can be used. The colorant also can be compounded in 
the form of a pigment dispersion. The colorants can be used either alone or 
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in combinations of two or more of them. 

Also in tte case of the ink containing the synthetic resin emulsion 
together with die glittering particles including glass flake particles and the 
like, colorants need not be contained. Even aqueous inks containing not 

5 colorants but the glittering particles induding glass flake particles can add a 
high guttering feeling and high spatial effect to written marks or coated 
films. Each of the said aqueous inks containing colorants, however, is 
extremely preferable because they can provide high brilliance depending 
upon the hue or the like of the colorants contained. 

10 In the case of the ink containing the synthetic resin emulsion as a 

binder component together with the glittering particles including glass flake 
particles, the content of the colorant is preferably 0.01 - 30% by weight 
relative to the total amount of the ink. When the colorant is less than 0 .0 1% 
by weight relative to the total amount of the ink, the coloring by the colorant 

15 becomes difficult to be visually recognized. When the colorant exceeds 30% 
by weight relative to the total amount of the ink, the viscosity of the ink 
becomes so high that the fluidity becomes poor and glittering feeUng is 
deteriorated. The optimum amount of the colorant to be compounded, 
which varies depending on its type, is 0.05 - 20% by weight. 

20 (Viscosity range) 

The viscosity range is not specifically hmited but such an aqueous ink is 
preferable as mentioned above, having the pseudo-plastidty fluidity 
(thixotropic property) whose thixotropy index (T.I. value ) is not less than 1.3 
represented by the ratio of Vo.5 to Vi o (Vo.6 / Vi.o), wherein Vo,5 is the 

25 viscosity with the rotation speed of 0.5 rpm and Vi.o is the viscosity with the 
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rotation ispeed of 1,0 rpm when the ink is measured by an ELD-typed 
viscometer (3" R14 cone, at the temperature of 20*'C). Further, the aqueous 
ink having the pseudo plasticity fluidity (thixotropic property) with Vo.5 of 
1000-15000mPa • s, the viscosity when measured by an ELD-typed 

5 viscometer with a rotation speed of 0.5rpm(3° Rl4 cone at the temperature 
of 20*^0) is preferable. 

In addition, such an aqueous ink is preferable as having the pseudo- 
plastidty fluidity (thixotropic property) whose thixotropy index (T.L value ) 
is not less than 1.3 represented by the ratio of Vo.6 to Vj.o (Vo.5 / Vi.o), 

10 wherein Vo,5 is the viscosity with the rotation speed of 0.5 rpm and Vlo is the 
viscosity with the rotation speed of 1.0 rpm when the ink is measured by an 
ELD-typed viscometer (3' R14 cone, at the temperature of 20*C) and having 
the pseudo-plasticity fluidity (thixotropic property) with Vo.5 of 
1000^15000mPa - s, the viscosity when measured by an ELD-typed 

15 viscometer with a rotation speed of 0.5rpm(3° R14 cone at the temperature 
of20X). 

Here, when Vo.5, the viscosity with the rotation speed of 0,5 rpm 
measured by an ELD-^typed viscometer (3** R14 cone, at the temperature of 
20^0 is less than lOOOmPa * s, since the viscosity is low in the case of the 
20 ink containing the said glittering particles relating to the present invention, 
the dispersal stability lowers, thereby causing precipitation over time and it 
is not preferable. On the other hand, when Vo.5 exceeds 15000mPa • s, the 
viscosity becomes so high that the writing characteristics lowers particularly 
when used as the ink for ball-point pens. 
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(Other additives) 

Moreover, to the mk of the present invention can be compoimded 
conventional water such as ion-exchange water. In addition, as needed, 
5 lubricants such as polyoxyethylene alkali metal salts, dicarboxyUc amides, 
phosphates and N-oleyl sarcosine salts and the like, rust-inhibitors such as 
beni^otriazole and tolyltriazole dicyclohexyl ammonium nitrate and the like, 
antiseptic mildew-proofing agents such as benzoisotibdazoline-type, 
pentachlorophenol-type and cresol and the like, and various surfactants can 
10 be added. 

(Applications) 

The aqueous glittering ink can be used xa the fields of writing tools, 
printing, coating and cosmetics and the Hke. It is useful in a variety of 
applications as an aqueous ghttexing ink for writing tools (an aqueous 

15 glittering ink for ball-point pens and the like), an aqueous glittering ink for 
printing, an aqueous glittering ink for applicators (an aqueous glittering ink 
for coating and the like) and the like. It is particularly the most desirable as 
an aqueous ghttering ink for ball-point pens. 
Method of preparation) 

20 The aqueous gUttering ink of the present invention is not specificaily 

limited but can be obtained, for example, by mixing and stirring ingredients 
such as water, a water-soluble organic solvent, a glass flake pigment and a 
colorant or a pigment base to disperse them, and thereafter charging a 
water-soluble resin and filtering the resulting mixture, and subsequently 

25 degassing. In particular, the ink contaixiing the synthetic resin emulsion as 
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a binder component together with the glittering partides is preferably 
prepared by the following process, although the preparation is not 
specifically limited. First, water, a water-soluble organic solvent, and, as 
needed, other additives are mixed and stirred; to the mixture is charged the 
5 glass flake pigment, and the resulting mixture is stirred; and thereafter a 
water-soluble thickening resin is added and stirred. Next, the pH of the 
mixed hquid is adjusted as needed, and a colorant is added and sttrred, as 
needed. Subsequently* the synthetic resin emulsion is added and mixed. 
As for these preparations, heretofore known dispersing techniques, 

10 degassing techniques, filtering techniques and the like can be adopted. 
(Method of forming the wiittcu marks and the written marks) 

The method of fonmng the written marks of the aqueous ink in the 
present invexxtion is not specifically limited> but such a writing method of the 
aqueous gUttering ink is preferable as having scaly glittering particles with a 

15 median diameter of at least lOjim, a ratio of smoothness on the particle 
surface to the said median diameter of not greater than 0,011, and a surface 
coating ratio of the said colorant on the particle surface of not greater than 
80% in a state of dried written marks, wherein the said scaly glittering 
particles are interspersed with a rate of not greater than 80% with respect to 

20 the total written surface and the said colorant* s particles are interspersed 
among the said glittering partides. 

Figure 1 is the schematic sectional view showing the typical example of 
written marks when writing with the ink by the said writing method. As 
shown in Figure 1, in the embodiment of the present invention, the glittering 

25 partides 10 1 having the said property value are interspersed with the rate of 
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not greater than 80% with respect to the written surface 10 on the surface of a 
sheet of paper 2 (a coated surface) axxd are capable of fonning written marks 
1 iix which colorant^s particles 103 are interspersed among glittexing 
particles 101 and glittering particles 102. In written marks 1, when seen in 

5 a microscopic manner, the glittering particles 10 1 and 102 having tlie said 
property value are set on a sheet of paper 2 (coated surface) maintaiimig the 
smooth surface to the.concavo-convex siirf ace constituting the said coated 
. surface, further amoug the glittering paxtides 101 having this smooth 
surface and glittering partides 102 having this smooth surface , the 

10 colorant's partides 103 are interspersed as a partide group partially 

absorbed in a tissue of a sheet of paper 2. In the embodiment of the present 
invention, written marks are shown by the two types of glittering partides 
101 and 102. As a matter of course, however, it is important to make such 
written marks wherein several Ottering partides exist and the colorants are 

15 interspersed among Ottering partides having the said property value and 
the partide group of the colorants are arranged. By adopting such writing 
method or forming method of the written marks, the ghttering partides have 
several smooth areas with a variety of angles interspersed on the surface of 
written marks due to the concavo-convex surface constituting the surface of a 

20 sheet of paper 2 (a coated surface). Moreover, since these glittering 

partides are the scaly glittering partides wherein the surface coating ratio of 
the said colorant on the partide s\uf ace is not greater than 80% in a state of 
dried written marks, there is little or no incidence of the light to the 
colorant's partides covering the surface of gUttering partides 101 and 102. 

25 Therefore, without disturbing the reflected Ught to the respective smooth 
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surfaces of the gUttering particles, the incident light 31 and reflected Ught 32 
of light 3 can be obtained depending on the smooth surface of the gtittering 
particles. Moreover, as shown in the Figure 1, since the incident light 31 
and reflected light 32 of light 3 occur at a different angle to the respective 

5 smooth surfaces 111 and 112 of the gUttering particles lOl and 102. by 
subtly changing the angle at which the written marks are seen at the eye's 
position the starry gUtter is to be realized. Further, since the embodiment 
. . of the present invention refers to the written marks wherein the glittering 
paxtidea having the said property value are interspersed with the rate of not 

10 greater than 80% to the total written surface area on the surface of a sheet of 
paper (a coated surface) and the colorant's particles are interspersed among 
the glittering particles, the gUttering feeling of the Ottering particles and 
the color development of the colorant are maintained with good balance 
thereby providing the starry glitter and color development with each other 

15 synergistically. Here, when the gUttering partides having the said 

property value are interspersed with the rate of exceeding 80% to the total 
written surface on a sheet of paper ( a coated surface), even there are 
colorants existing among the several glittering partides, the color 
development of the said colorants is suppressed since the ghttering feeling of 

20 the glittering partides exceeds the color development of the colorants on the 
written surface. Besides, the ghttering feeling of the glittering partides 
appearing on the written surface is not determined visually, solely by the 
area in which the glittering partides occupy on the written surface, but 
rather, if these gUttering partides occupy most of the total written surface, 

25 together with the lowering of the color development of the colorant's partides, 
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the coloring surface of the glittering particles is to be formed and the 
glittering feeling lowers on the contrary. In other words, since the Ottering 
feeling of the glittering particles is the visual feeling appearing 
syneigistically in relation to the interspersion of the colorants existing 
axnong the glittering particles, it is also preferable to intersperse this 
ghttering feeling with the rate of not greater than 80% to the total written 
surface in relation to the color development of the colorants. Here, in the 
present invention, the " interspersing rate" refers to the value (%) obtained 
by measuring the area of the glittering particles occupying the total written 
surface by using the microscope manufactured by ELIONIX INC, under the 
trade name of "ERA-SOOO" as already mentioned, thereby calculating the 
ratio. Here, it is more preferable for the scaly ghttering partides of the 
present invention to be the partides wherein the surface coating ratio of the 
colorant on the paxtide surface is not greater than 40% in the state of dried 
written marks. In addition, it is the most suitable to intersperse these scaly 
glittering partides with the rate within the range of 20'^45% to the total 
written surface. 

By the way, the inventors have found that in the case of an aqueous ink 
whidi contains binder components fixing the said scaly glittering partides to 
written marks or coated films, while the resin component constituting the 
binder component fixes the scaly glittering partides to a written surface (a 
coated surface), it forms the resin jfilm, directly covering the surface of the 
said glittering partides and that the resin film further forms the concavo- 
convex, which impairs the glittering feeling of the glittering partides. The 
preferred embodiment of the present invention has found that when the 
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coBcavo-convcx rate which the resin film has is not greater than 0.15jmi. the 
written marks can have a strong glittering feeling. In the present invention, 
the concavo-convex rate refers to the average value of R max (m), 
maximum value of roughness measured oa each surface of the several 
glittering particles which exist per unit area of the written marks or coated 
fflms in a state of dryness hy using the microscope manufactured by 
EliONIX INC. under the trade name of "ERA-8000". 

The glittering feeling of this scaly gHtteiiag particles is realized weU 
with the starry glitter when the rate of the smoothness on the coated film 
(the smoothness on the written surface) is not less than 9(«n. When the rate 
of the smoothness on the coated film (the smoothness on the written surface) 
is less than S^m, as above-mentioned, the gradient of the smooth surface of 
the glittering particles arranged on the written surface becomes small 
thereby making it difficult to receive the satisfactory starry glitter by 
changing the position to see these particles. Here, the "smoothness on the 
coated fihns" refers to the average value of R max (m), the maximum value of 
roughness measured on each surface of tie several glittering particles which 
exist per unit area of the written marks or coated films in a state of dryness 
by using tihe microscope manufactured by ELIONIX INC. under the trade 
nameof"ERA-8000", 

EXAMPLES 

Aqueous gUttering inks of the Examples and Comparative Examples 
provided by mixing and stirring ingredients iacluding water, a water-soluble 
organic solvent, glittering particles and a colorant or a pigment base and the 
like in the compositions and amounts (parts by weight) given in Table 1 to 
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disperse them, thereafter charging a water-soluble resin and filtering the 
resulting mixture, and subsequently degassing. In every preparation, 
heretofore known dispersing, degassing, filtering techniques and the like 
were used. 

5 Likewise, aqueous glittering inks of other Examples and Comparative 

Examples were prepared by mixing and stirring ingredients including water, 
a water-soluble organic solvent, glittering particles, and the like in the 
compositions and amounts (parts by weight) given in Table 2 to disperse 
them, thereafter charging a water-soluble resin and filtering the resulting 

10 mixture, and subsequently degassing. In every preparation, heretofore 
known dispersing, degassing, filtering techniques and the like were used. 

In the same manner as previously mentioned, aqueous Ottering inks of 
other Examples and Comparative Examples were prepared by mixing and 
stirring ingredients including glittering partides, water, a water-soluble 

15 organic solvent and the like in the compositions and amounts (parts by 
weight) given in Tables 3 - 8 to disperse them, thereafter charging a water- 
soluble resin and filtering the resulting mixture, and subsequently 
degassing. In every preparation, heretofore known dispersing, degassing, 
filtering techniques and the like were used. 

20 For information, a colored emulsion containing a fluorescent pigment is 

used as a colorant in Examples in Table 6. 
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Table 2 (Parts by weight) 
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Table 3 (Parts byweight) 
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Table 4 (Parts by weight) 
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Table 6 (Parte by weight) 
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Glittering 
particles 


® 


- 


- 




5.0 




- 


- 














5.0 












(2) 


- 


- 


— 


— 


— 


5.0 










® 


- 


- 


— 


— 


— 


— 


5.0 




Water-soluble 




0.3 


0.3 


- 


— 


— 


0.3 


— 




resin 




- 


- 


0.3 


0.3 


0.3 


— 


0.3 










1.0 


- 


1.0 


1.0 


— 


1.0 


1.0 




uoiorant 






1.0 






1.0 






Q 


Water-soluble 
organic solvent 




5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


£.1 i 

m 


Antiseptic 
mildew -proofing 




0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


O.I 




agent 


















yi 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 




Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 




Water 


87.3 


87.3 


87.3 


87.3 


87.3 


87.3 


87.3 




c 


Glittering feeling 


O 


0 


0 


O 


0 


O 


0 




o 


Spatial effect 


O 


0 


0 


O 


0 






S ! 


15 ^ 


Writing 
performance 


0 


O 


0 


O 


0 


0 


O 
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Table 7 (Parts by weight) 









Examples 








31 


32 


33 


34 






® 


7.0 


- 


7.0 


- 


Glittering 
particles 




— 


5.0 


- 


5.0 






- 


- 


- 




















® 


0.3 




- 


0.2 


Water-soluble 










0.1 


resin 


© 














0) 


l.u 


1 n 






Colorant 












Picrmentbase 


® 






20.0 


20.0 






CD 




6.0 


6.0 


5.0 


Water-soluble 
organic solvent 


© 




















Antiseptic 

mildew-proofing 

aeent 


® 


0.1 


0.1 


0,1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


Water 


85.3 


87.3 


66.3 


68,3 


c 


Glittering feeling 


0 


O 


0 


0 


1- 

2 tn 


Spatial effect 


0 


0 


0 


0 




Writing 
perfonnanoe 


O 


0 


0 


0 
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Table 8 (Parts by weight) 









Examples 








35 


36 


37 


38 


39 


40 








5.0 


5.0 


5.0 








Glittering 
particles 


® 








50 


5.0 


5.0 




5.0 
















® 










5 0 




Water-soluble 
resin 


® 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


PigmGntbase 




— 


— 


20.0 






zU.U 


Water-soluble 
organic solvent 




5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Antiseptic 

mildew-proofing 

aerent 


® 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


83.3 


83.3 


68.3 


83.3 


83.3 


68.3 


c 

■S 


Glittering feeling 


O 


0 


O 


O 


O 


0 


03 TO 

13 ^ 
> 


Spatial effect 


o 


0 


o 


0 


O 


0 


Writing 
performance 


0 


O 


0 


o 


0 


o 
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(Example 41) 

An aqueous glittering ink of Example 41 was obtaiued in the 
composition and amounts (paits by weight) given in Table 9 by the following 
method of preparation with regard to compounding of the synthetic resin 

5 emuMon. That is, water, a water-soluble organic solvent and, as needed, 
other additives are mixed and stirred; glittering partides are charged to the 
resultant and stirred; and thereafter a water-soluble thickening resin is 
added and stirred. Next, the pH of the mixed liquid is adjusted as needed, 
and a colorant is added and stilted aa needed. Subsequently, a synthetic 

10 xesin emulsion is added and mixed. 

In this preparation, heretofore known dispersing, degassing, filtering 
tedbiniques and the like were adopted. In the foregoing producing process, 
the pH was adjusted to 8.5 with caustic soda. 
(Examples 42 - 49) 

15 Aqueous ghttering inks of Examples 42 - 49 were prepared in the same 

manner as Example 41 except for using the compositions and amounts (parts 

by weight) given in Tables 9 and 10. 

(Comparative Examples 8 - 14) 

Aqueous ghttering inks of Comparative Examples 8 - 14 were prepared 
20 in the same manner as Example 41 except for using the compositions and 

amounts (parts by weight) given in Tables 9 and 10. 

For information, in Examples 42 - 49 and Comparative Examples 8 - 14 

used, heretofore known dispersing, degassing, filtering techniques and the 

Uke were adopted. 
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Table 9 (Parts by weight) 





41 


E 

42 


xamples 
43 


44 


45 


Comparj 
8 


itive Exj 
9 


unples 
10 


Glass flake 
particles 


® 


5.0 


5.0 


5.U 


o.v 


5 0 


5.0 
0.2 


5.0 
0.2 


5.0 
0.2 


Water-soluble 
thickening resin 


® 


0.2 
0.1 


0.1 


0 2 
0.1 


0.2 
0.1 


0.2 
0.1 


0.1 


0.1 


0,1 




© 


7.5 


7.5 















Binder component 
(solids) 


@ 






7.5 













(3) 








7.5 










® 










7.5 






















7.0 


2.0 . 
7.0 


15.0 
7.0. 


Water-soluble 
organic solvent 


0 
® 


7.0 
15.0 


7.0 
15.0 


7.0 
15.0 


7.0 
15.0 


7.0 
15.0 


15.0 


15.0 


15.0 


Pigment base 


O 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Antiseptic 

mildew-proofing 

agent 

T nKr-iPi* nl' 


(D 


0.1 
0.1 


0.1 
0.1 


0.1 
0.1 


0.1 
0.1 


U.l 

0.1 


U.J. 

0.1 


0.1 

0.1 


0.1 
0.1 


Water 
Fixability 
Writing aptitude 
Glittering feeling 
Spatial effect 


63-0 
O 
0 
0 
0 


63.0 
0 

o 
o 

0 


63.0 
0 
0 
0 

o 


63.0 
O 
O 
O 
0 


63.0 
O 
0 
0 

o 


70.5 

X 

O 
O 
O 


68.5 

X 

0 
0 
O 


55.5 
O 

X 

0 
0 



The binder component is indicated by a content of soUds (parts by weight). 
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Table 10 (Parts by weight) 





Examples 


Comparative Examples 


46 


47 


48 


49 


11 


12 


13 


14 


Glass flake 
particles 


® 


5.0 


0.5 


30 


5.0 


5.0 


5.0 


0.01 


50 


Water-soluble 
thickening resin 


® 


u.z 










0 9 


n 2 


0 2 


(D 




n 1 


U. 1 


n 1 

U. 1 


U. 1 


0 1 

U. i 


0 1 


0 1 


Binder component 
(solids) 


® 


Ad 
















® 














7 5 


7.5 


Water-soluble 
organic solvent 


® 






7 n 


7 n 


7 n 


7 n 


7 0 


7.0 


® 


lO-U 


ID.U 


10, u 


1 f 1 

lO.U 








IS 0 


Pigment base 


® 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Antiseptic 

mildew-proofing 

agent 


O 


0,1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


0.1 


0.1 


0.1 


0-1 


0.1 


0.1 


0.1 


0.1 


Water 


30.5 


67.5 


38.0 


70-49 


70.495 


25.5 


67.99 


18.0 


fixabibty 


O 


O 


O 


O 


X 


O 


O 


o 


Writing aptitude 


o 


O 


o 


O 


O 


X 


O 


X 


Glittering feeling 


o 


O 


o 


o 


O 


X 


X 


O 


Spatial effect 


o 


O 


o 


o 


o 


X 


X 


O 



Note) The binder component is indicated by a content of solids (parts by weight). 
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In Tables 1 - 10, each raw material composition is as Mows: 
(Glittering partides) 

<S) Glass Flake Partides: Trade name "Crystal Color GF2525-M", 
manufactured by Toyo Aluminium Co., Ltd., median diameter = about 25 fim 
5 (D Glass Flake Partides: Trade name "Crystal Color GF2540", 

manufactured by Toyo Alumioium Co., Ltd., median diameter = about 40 tan 

0) Glass Flake Partides: Tcade name "Metashine REFSX-2025PS", 
manufactured by Toyo Aluminium Co., Ltd., median diameter = about 25 nm 

(g) Glass Hake Partides: Trade name "Metashine REFSX-2040PS". 
10 manufactured by Toyo Aluminium Co., Ltd., median diameter = about 40 fon 

(D Aluminum powder: trade name "WXM0630", manufactured by Toyo 
Aluminium Co., Ltd., average partide size = about 5 tan 

® Pearlescent pigment: trade name "Iriodin 302", manufactured by 
Merck Japan Limited, average partide size = about 5 - 20 nm 
15 @ Metal coated inorganic particles (yellow): trade name "PaHocrom 

Gold L2002", manufactured by BASF AG, median diameter = about 20 urn 

@ Metal coated inorganic partides (yellow): trade name "PaHocrom 
Gold L2022", manufactured by BASF AG, median diameter = about 16 ^um 
(Water-soluble resin) 
20 Q Rbamsan gum; trade name "K7C233", manufactured by Sansho Co., 

Ltd 

(g) Welan gum: trade name "KIC376", manufactured by Sansho Co., 

Ltd 

(g) Carboxymethyl ceUulose (CMC): trade name "Cellogen 7A", number 
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average molecular weight = 27000 - 33000, manufactured by Dai-ichi Kogyo 
Seiyaku Co., Ltd. 

® Xanthan gum: trade name "Keban", manufactured by Kelco a unit 

of Monsanto Comp any. 

(E) Polyacrylic add: trade name "Carbopol 940", manufactured by BF 

Goodrich Co., Ltd. 

© Sucdnoglycan: trade name '•Reozan". manufactured by Sansho Co., 

Ltd 

(Water-soluble organic solvent) 
(J) Glycerin 

(2) Dipropylene glycol monopropyl ether 
@ Dipropylene glycol monomethyl ether 
® Propylene glycol 

(Binder component / FL?dng agent) 

® Acryhc synthetic resin emulsion: trade name '"Nikasol FX336", 
manufactured by Nihon Carbide Co., Ltd. ; anionic property; pH 7.5; 
minimum film forming temperature 0*0 

(g) Vinyl acetate synthetic emulsion: trade name ''Nikasol TG134A" 
manufactured by Nihon Carbide Co., Ltd. pH 7.5; minimum film forming 
temperature 0°C 

(3) Vinyl acetate synthetic emulsion: trade name "Mowinyl 507" 
manufactured by Clariant Polymer Co., Ltd. nonionic property; pH 6.5; 
minimum film formiag temperature 0*0 
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@ Acrylic ester copolymer resin emulsion: trade name 'TVlowinyl 
DM772" manufactured by Clariaat Polymer Co., Ltd anionic property; pH 
8.5; minimum fdm forming temperature 12'^14°C 

(|) Acrylic ester copolymer resin emulsion: trade name TMowinyl 700" 
5 manufactured by Clariant Polymer Co., Ltd. anionic property; pH 8.0; 
minimum film forming temperature 5°C 

® Metbyl cellulose: trade name "Seska MC25S" manufactured by 
Daiichi Kogyo Seiyaku Co., Ltd, 
(Colorant) 

10 ® YeHow dye: trade name "Yellow 202 (1)", Acid YeUow 73. Aizen Co., 

Ltd. 

(g) Red dye: trade name "Chugai Aminol First pink R", xanthen-type, 
manufactured by Chugai Kasei Co., Ltd. 

(D Blue pigment: trade name "Firstgen Blue TGR", phthalocyanine 
15 blue, manufactured by Dainippon Ink & Chemicals, Inc. 

@ Yellow pigment: trade name "Seikafast Yellow A-S", azo-type, 
manufactured by Dainichiseika Color & Chemicals Mfg. Co., Ltd. 

© YeUow resin emulsion: trade name "LUMIKOL NKW-2 105", yellow 
fluorescent pigment, manufactured by Nippon Keiko Kagaku CO., Ltd. 
20 (§) Blue resin emulsion: trade name 'XUMIKOL NKW-2 108", blue 

fluorescent pigment, manixfactured by Nippon Keiko Kagaku CO., Ltd. 

® White pigment: trade name "Kronos-KR380", titanium oxide, 
manufactured by Titan Kogyo CO., LTD. 
(Pigment base) 
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® Pigment base: A pigment dispersion of a pigment base was 
obtained, in the form of a water dispersion of pigment (average partide size = 
0.08 (im; solid content = 10% by weight), by adding and dissolving 
triethylamine to a mixture obtained by mixing the above-mentioned blue 
5 pigment ® and the foUowing resin for dispersing pigment in the foHowing 
proportion, and thereafter conducting dispersion with a baU miU. As the 
resin for dispersing pigment a styrene-acryl copolymer was used (trade name 
"JOHNCRYL J683", Johnson Polymer Co., Ltd., weight average molecular 
weight = 8000). 

10 Blue pigment © 5 parts by weight 

Resin for dispersing pigment 1 part by weight 

(g) Pigment base: A pigment dispersion of a pigment base was 
obtained, in the form of a water dispersion of pigment (average particle size = 
0.08 urn; soUd content = 10% by weight), by adding and dissolving 
15 triethylamine to a mixture obtained by mixing the above-mentioned yellow 
pigment (3) and the following resin for dispersing pigment in the following 
proportion, and thereafter conducting dispersion with a ball mOl. As the 
resin for dispersing pigment was used a styrene-acryl copolymer (trade name 
"JOHNCRYL J683", Johnson Polymer Co., Ltd.. weight average molecular 
20 weight = 8000). 

YeUow pigment (3) 5 parts by weight 

Resin for dispersing pigment 1 part by weight 

® Pigment base: A pigment dispersion of a pigment base was 
obtained, in the form of a water dispersion of pigment (average particle size = 
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0.4 (un; soUd conteat = 10% by weight), by adding and dissolving 
triethylamine to a mixture obtained by mixing the above-mentioned white 
pigment ® and the foUowing resin for dispersing pigment in the Mowing 
proportion, and thereafter conducting dispersion with a baU mill. As the 
5 resin for dispersing pigment is used a styrene-acryl copolymer (trade mane 
"JOHNCRYL J683", Johnson Polymer Co., Ltd,, weight average molecular 
weight = 8000). 

White pigment ® 5 parts by weight 

Resin for dispersing pigment I P»t by weight 

10 (Antiseptic nuldew-proofing agent) 

(D i,2-Benzoisothxa2olin-3-one (trade nam;e"ProxellGXL",Hoechst 

Synthesis Co., Ltd.) 
(Rust-inhibitor) 

Benzotriazole 
15 (Lubricant) 

Maleic monoamide 
(Preparation of test samples) 

Next, each of the inks of Examples and Comparative Examples given in 
Tables 1 - 10 was packed into an ink container made of a hollow 
20 polypropylene tube equipped with a baU-point pen tip made of stainless steel 
(baU material: siHcon carbide), and ball-point pens of test samples having the 
ink containers therein were prepared. The diameter of a ball is l.Onun. 
(Evaluation test) 

The glittering feeling and spatial effect of each ink for the Examples 
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and Comparative Examples given in Table 1 and the glittering feeling of 
each ink for the Examples and Comparative Examples given in Table 2 were 
evaluated by writing on commercially available loose-leaf sheets with these 
ball-point pens. The glittering feeHng and spatial effect of each ink for the 
Examples and Comparative Examples given in Tables 3 - 4, the glittering 
feeling of each ink for the Examples and Comparative Examples given in 
Table 5, the glittering feeling and spatial efifect of the ink for Example 28 
given m Table 6 and the glittering feeling of each ink for Examples 29 and 30 
given in Table 6 were evaluated. The gUttering feeling and spatial effect of 
each ink wherein other water-soluble resins were incorporated were 
evaluated for Examples 31-34 given in Table 7. The glittering feeling and 
spatial effect of each ink were evaluated for Examples 35 - 40 given in Table 
8. Also, the writing performance was evaluated for each Example and each 
Comparative Example given in Tables 1 - 8. The glittering feeling, spatial 
effect and furthermore fixabOity and writing aptitude were evaluated for 
each ink of Examples 41-49 containing resin emulsions given in Tables 9 
and 10. 

(Evaluation of glittering feeling) 

Evaluation of the glittering feeling was conducted by visual observation 
of writings. Rating criteria were: O for ones having strong ghttering 
feehng; X for ones having httle or no glittering feeling. 
(Evaluation of spatial effect) 

Evaluation of the spatial effect also was conducted by visual 
observation, Rating criteria were: O for ones having spatial effect; X for 
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ones having no spatial e£fect. 
(Evaluation of writing performance) 

The writing performance was evaluated according to feeUng in writing. 
Rating criteria were: O for ones having good writing performance and 
5 permitting smooth writing; X foroneshavingpoor writing performance and 
not permitting smooth writing very much. 
(Test of fixabxlity) 

The fixability shown in Tables 9 and 10 was evaluated according to the 
following criteria by writing on commercially available loose-leaf sheets with 
10 ball-point pens of test samples according to every Example and Comparative 
Example, drying the written marks, thereafter adhering commercially 
available adhesive cellophane tapes thereon, and then visually observing 
conditions after peeling the tapes. 

• O: Glittering particles remain on the written mark and the glittering 
15 feeUng before peeling of the cellophane tape has not been lost. 

■ X : Ghttering partides are peeled from the written mark and the 
glittering feeUng before peehng of the cellophane tape has been lost. 
(Test of writing characteristics) 

The writing characteristics shown in Tables 9 and 10 were evaluated by 
20 writing on commercially available loose-leaf sheets with baU-point pens of 
test samples according to every Example and Comparative Example, and 
rating writing feeling according to the following criteria. 

• O: Writing feeling is smooth. 

• X : Writing feeling is heavy and the ink does not flow. A double-line 
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wiitteix mark was obtained. 

Tables 1 - 10 show results of glittering feeling, spatial eflfect and writing 
performance in each Example and each Comparative Example. 

From Table 1, Examples 1 and 2 provided written marks having both a 

5 strong glittering feeling like sunshine and strong spatial effect. Examples 3 
and 4 provided written marks having a strong glittering feeling like stars 
twinkling in the night sky and strong spatial effect. Example 5 provided 
coated films with a glittering feeling and spatial effect inside, and a double- 
colored red written mark outside. On the other hand, Comparative 

10 Examples 1 and 2 provided written marks having weak glittering feeling but 
having no spatial effect. Writing performances of the inks of Examples 1 - 5 
were good as in Comparative Examples 1 and 2. 

From Table 2, Examples 6 - 9 containing metal coated inorganic 
particles as glittering particles provided golden written marks with strong 

15 glittering feeUng. Likewise, Example 10 containing metal coated inorganic 
particles as glittering particles provided coated films having glittering 
feeling inside and a double-colored red written mark. On the other hand, 
Comparative Example 3 containing conventional aluminum powder partides 
as glittering particles provided a golden metallic written mark having poor 

ZO and weak glittering feeling, Writiag performances of the inks of Examples 
6 - 10 were good as in Comparative Example 3. 

The inks of Examples 1 - 5 containing glass flake particles can provide 
written marks with an unprecedented unique feeling since these inks can 
provide written marks with both a strong glittering feeling and strong 

25 spatial effect by comprising gla&s flake particles and colorants instead of 
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using glittering pigments as in Comparative Examples 1 - 2. 

The inlfB of Examples 6 - 10 containing metallic coated inorganic 
partides as glittering particles cannot provide strong spatial effect but can 
provide written marks or coated films having a strong glittering feeling 

5 without loosing glitter in comparison to the ink of Comparative Example 3. 
From Table 3, the inks of Examples 11 and 12 containing glass flake 
partides provided written marks having a strong glittering feeling like 
sunshine and strong spatial effect as in the inks of Examples 1 and 2. The 
inks of Examples 13 and 14 provided written marks having a strong 

10 glittering feeUng like stars twinkling in the night sky and strong spatial 
effect as in the inks of Examples 3 and 4. The ink of Example 15 provided a 
Ottering coated film inside and a double-colored red written mark outside as 
in the ink of Example 10. The inks of these Examples 11-15 were also good 
in writing performance. 

15 From Table 4, the inks of Examples 16 - 19 containing glass flake 

partides in 0.01 - 40% by weight relative to the total amount of the inks 
provided good writing performances and also provided written marks having 
a strong glittering feeling and spatial effect. On the other hand, the ink of 
Comparative Example 4 containing glass flake particles in less than 0.01% 

20 by weight relative to the total amount of the ink did not provide a strong 
glittering feeUng and the glittering feeling was poor and weak. Moreover, 
the ink of Comparative Example 4 also had a weak spatial effect which had 
been reduced. On the other hand, the ink of Comparative Example 5 
containing glass flake partides in more than 40% by weight relative to the 

25 total amount of the ink had both strong glittering feeling and strong spatial 
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effect, but had poor writiiig charactexislics. 

From Table 5. the iiiks of Examples 20 - 23 containing metal coated 
inorganic partides as glittering partides in 0.01 40% by weight relative to 
the total amount of the inks provided good writing performances and also 
5 provided written marks having strong glittering feeling. On the other hand, 
the ink of Comparative Example 6 containing metal coated inorganic 
. . paxtides in less than 0.0 1% by weight relative to the total amount of the ink 
provided no strong Ottering feeling and the glittering feeling wa5 poor and 
weak. On the other hand, the ink of Comparative Example 7 containing 
10 metal coated inorganic particles in more than 40% by weight relative to the 
total amount of the ink had a strong glittering feeling, but had poor writing 
performance. 

From Table 6, the inks of Examples 24 - 28 provided fluorescent written 
marks having a strong gUttering feeling and spatial effect. The inks of 
15 Examples 29 and 30 provided fluorescent golden written marks having a 
strong glittering feeling. In the case of these inks, writing performance was 
also good. 

From Table 7, also the inks of Examples 31 to 34 wherein water-soluble 
resins induding xanthan gum, polyacrylic add and succinoglycan are 

20 compounded provided written marks having a strong glittering feeling and 
spatial effect. Moreover, from Table 8, in the case of the inks of Examples 
35 - 40 containing an aluminum powder pigment, titanium oxide and the like, 
the colors of the written marks were clearly shown up even on a black paper 
because of their suffident opacifying power, and gUttering written marks 

25 having a strong glittering feeling and spatial effect were obtained. 




Fxom Tables 9 and 10, the aqueous ^ttermg ink of Examples 41 - 49 
exhibited a glittering feeling suggestive of a jewel, aquamarine, and provided 
good fixability and good writing aptitude. 

On the other hand. Comparative Example 8 provided a glittering 

5 feeling and spatial efifect suggestive of a jewel, aquamarine, but no fixability 
was obtained at all. In Comparative Example 9, a glittering feeling and 
spatial effect suggestive of a jewel, aquamarine, provided and writing 
aptitude was good, but no fixability was obtained at all. Moreover, in 
Comparative Example 10, a glittering feeling and spatial effect suggestive of 

10 a jewel, aquamarine, provided and fixability was good, but writing 
periformance was poor. 

Furthermore, Table 10 shows that the inks of the Examples preferably 
contain the synthetic resin emulsions in 0.01 - 40% by weight in solids 
relative to the total amounts of the inks. It also shows that the inks of the 

15 Examples preferably contain the glass flake particles in 0.01 - 40% by weight 
relative to the total amounts of the inks. 

Moreover, although each of the above-mentioned Examples applied the 
inks for those for ball-point pens, it can be used for other writing tools, 
printing inks, fields pertaining to coatings, to cosmetics, and the like. 

20 Since the present invention is an aqueous glittering ink containing 

glass flake particles, a water-soluble resin, a water-soluble organic solvent 
and water, it can provide an unprecedented unique written mark or coated 
film having a Ottering feeling and spatial effect stronger than that of 
aqueous ink using conventional glittering pigments. In particular, in the 

25 case of the foregoing aqueous glittering ink containing a colorant together 
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with glass flake particles, the $txong glitter depending upon the hue of the 
colorant can be provided to written marks or coated films. 

Furthermore, the acjueous glittering ink wherein metal coated 
inorganic particles are compounded as gUttering particles and which 
5 contains, at least, a water-soluble resin, a wat«r-soluble organic solvent and 
water can provide written marks or coated fflms having a strong glittering 
feeling without loosing ghttering feeling ia comparison to the aqueous ink 
using conventional gUtteringpigments. Moreover, in the case of the above- 
mentioned aqueous glittering ink containing a colorant together with metal 
10 coated inorganic partides. the strong glitter depending upon the hue of the 
colorant can be provided to written marks or coated films. 

Moreover, the aqueous ghttering ink containing glass flake partides, a 
water-soluble thidcening reain, a water-soluble organic solvent and water as 
essential ingredients and containing a binder component, preferably a 
15 synthetic resin emulsion, for fijdng tiie glass flake partides to written marks 
ox coated films can improve fixability of the glass flake partides to the 
written mark or the coated film and can continue to provide a stironger 
guttering feeUng and spatial effect to the written mark or the coated film 
without detenorating ink characteristics or writing diaracteristics and 
20 without inhibiting effects of the compounding of the glass flake partides on 
the strong ghttering feeling and spatial eflect. 

Next, as in the Examples and Comparative Examples shown in Tables 1 
to 8, aqueous gUttering inks of the Examples and Comparative Examples 
provided by mixing and stirring ingredients induding water, a water-soluble 
25 organic solvent, gUttering partides and a colorant or a pigment base and the 
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like in the composition* and amounts (parts by weigbt) given in Tables 11 to 
13 to disperse them, thereafter charging a water-soluble resin and filtering 
the resulting mixture, and subsequently degassing. In every preparation, 
heretofore known dispersing, degassing, filtering techniques and the like 
S were used. 

Likewise, as in the Examples and Comparative Examples shown ija 
Tables 9 and 10, aqueous glittering inks of other Examples and Comparative 
Examples were prepared by mixing and stirring ingredients including water, 
a water-soluble organic solvent, and, as required, other additives in the 

10 compositions and amounts (parts by weight) given in Tables 14 to 16 to stir 
them, charge gUttering particles and stir, thereafter charging a water- 
soluble thickening resin and stirring the resulting mixture. Next, after 
adjusting the pH, as required, the colorants as required was added and 
stirred. Subsequently, synthetic resin emulsion was added and mixed. 

15 For information, in this preparation, heretofore known dispersing, degassing, 
filtering techniques and the like were used. By the pH adjustment in the 
said method of preparation, the pH was adjusted to 8.5 by caustic soda. 
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In Tables 11-16, each raw material composition is as follows: 
(Glittering particles) 

(D Glass Flake Particles: trade name "Metashine REFSX-20 15PS'*, 
manufactured by Toyo Alumimmn Co., Ltd., median diameter ^ about 15 m 
5 (D Glass Flake Particles: trade name "MetasMne RErSX-2025PS 

manufactured by Toyo Aluminium Co., Ltd., median diameter ~ about 25 

@ Glass Flake Particles: trade name ^'Metashine REFSX-2040PS", 
manufactured by Toyo Aluminium Co., Ltd., median diameter ^ about 4« ^un 

@ Aluminum powder: trade name "WXM0630", manufactured by Toyo 
10 Aluminium Co., Lti, median diameter = about 5 ion 

© AlumijOium powder: trade name "WXM U75C", manufactured by 
Toyo Aluminium Co., Ltd., average particle sixe = about 13 ^on 

® Aluminum powder: trade name " WXM 5422", manufactured by 
Toyo Aluminium Co., Ltd., average particle size = about 18 \xm 
15 @ Aluminum powder: trade name " WXM 1440". manufactured by 

Toyo Aluminium Co., Lti, average particle size = about 30 |im 

(D Aluminum powder: trade name "WXM 1415", manufactured by 
Toyo Aluminium Co., Ltd., average particle size = about 50 pm 
(Water-soluble resin) 
20 CD Xanthan gum: trade name "Keban", manufactured by Kelco a unit 

of Monsanto Company. 

® Polyacrylic acid: trade name ''Carbopol 940", manufactured by BF 

Goodricli Co., Ltd. 

(5) Succinoglycan: trade name "Reozan", manufactured by Sansho Co., 




Ltd 

(Water-soluble organic solvent) 

® Glycerin 

(2) Propylene glycol 
5 (Binder component / Fixing agent) 

(D Acryl acrilate, Acryl methylacrilate ether copolymer resin 
emulsion: trade name ^masol FH-OllA" , manufactured by Nihon Carbide 
Kogyo Co., Ltd. ; anionic property; pH 7.0; minimum film forming 
temperature O^C; viscosity 150mPa • s ( a BH-typed viscometer at the 
10 temperature of 25*C) ; median diameter = about 0.05 ^an 

© Acrylate ester copolymer resin emulsion: trade name Mowinyl 
DM772" manufactured by Clariant Polymer Co., Ltd. ; anionic property, pH 
8.5 ; minimum film forming temperature 12-'14"C; viscosity 1200mPa -8(8 

BH-typed viscometer at the temperature of 25'C) ; median diameter = about 

15 0.06 [Am 

Here, in the Tables, binder component/fixing agent is represented by 
the amount in which solids are contained. 
(Colorant) 
(Pigment base) 

20 Pigment dispersion was prepared (average particle size = 0.08 ^im; solid 

content = 10% by weight), by adding and dissolving sodium hydroxide to a 
mixture obtained by mixing phthalocyanine blue (5 parts by weight) and a 
styrene-acryl copolymer (1 part by weight: trade name "JOHNCRYL J683", 
Johnson Polymer Co., Ltd., weight average molecular weight = 8000) 




thereafter conducting dispersion with a ball mill. 
(Lubricant / Surfactant) 

mono (di) polyoxyetbylene alkyl ether phospholate: manufactured by 
Toho Kagaku Kogyo Co, Ltd. under the trade name of Thosphanol PE-510" 
5 (Prep aration of teat samples) 

Next, a ball point pen was prepared for each sample test wherein each 
of the ink of Examples and Comparative Examples given in Table 1M6 was 
packed into an ink container made of a hollow polypropylene tube equipped 
with a ball-point pen tip made of stainless steel (ball material: silicon 
10 carbide), and ball-point pens of test samples having the ink containers 
therein were prepared. The diameter of a ball is 1.0mm. 

(Evaluation Test) 

The glittering feeling and color development of each ink for the 
Examples and Comparative Examples given in Tables 11 to 16 were 

15 evaluated in a state of dried written marks by writing on commerdaUy 
available loose-leaf sheets with these ball-point pens. The fixabihty of the 
written marks or coated fflms of the ink was also evaluated in Tables 14 to 16. 
In addition, the viscosity and thbcotropy index (T.I. value) in each of the 
Examples and Comparative Examples were measured. 

20 Here, in Tables 11 to 16, each property value is evaluated in a state of 

dried written marks. The said "median diameters" refers to D50 value ((im) 
measured by the method of laser diffraction analysis using an equipment 
manufactured by ELIONIX INC. under the trade name of 1ERA-8000". In 
addition, the said smoothness is the average value of R max ^un), the 

25 maximum value of roughness measured on each surface of the several 




glittering particles which exist pex unit area of the written marks or coated 
films in a state of dryness by using the mcroacope manufactured by 
EUONEX INC. under the trade name of "ERA-8000 
Here, the "surface coating ratio of the coloranf refers to the coating ratio of 

5 the colorant including the coloring pigment which covers the surface of a 
particle and is represented by the coating area of the colorant to the total 
. surface area of the surface of a particle. In the present invention, the 
coatingxatio.of the colorant is so obtained as using the electron microscope 
manufactured by EUONK INC. under the trade name of ''ERA-SOOO" as 

10 already mentioned, and measuring the average value of the surface area of 
the said partides and the coating area of the colorant , "Interspersing rate** 
of the glittering particles refers to the value (%) obtained by measuring the 
area of the glittering particles occupying the total written surface by using 
the microscope manufactured by ELIONDC INC. under the trade name of 

15 "ERA-8000" as already mentioned, thereby calculating the ratio. The 

concavo-convex rate of the resin coated films refers to the average value of R 
max (^m), the maximum value of roughness measured on each surface of the 
several gUttering particles which exist per unit area of the written marks or 
coated films in a state of dryness by using the microscope manufactured by 

20 ELIONIX INC. under the trade name of *^;RA-8000". Here, the 

"smoothness on the coated films'* refers to the average value of R max (^un), 
the maximum value of roughness measured on each surface of the several 
glittering particles which exist per unit area of the written marks or coated 
films in a state of dryness by using the microscope manufactured by 

25 ELIONIX INC. under the trade name of *'ERA-8000^ 
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Here, the Comparative Example 32 in the Table 16, the evaluation is 
conducted by writing on a commercially available art paper unlike the case of 
the said Examples and Comparative Examples using a commerdaBy 
available loose-leaf sheet, 
5 As for the ink viscosity, with the use of an ELD-typed viscometer 

obtained by Toki Sangyo Co., Ltd, the tMxotropy index (TJ. value ) is 
, measured represented by the ratio of Vo.s to Vi.o (Vo.5 / Vi.o), wherein Vo,5 is 
the viscosity with the rotation speed of 0.5 rpm and Vi.o is the viscosity with 
the rotation speed of 1 .0 rpm when the ink is measured by the said ELD- 
10 typed viscometer (3" R14 cone, at the temperature of 20''C). The above 
tables also show the Vo-6, the viscosity when measured by an ELD-typed 
viscometer with a rotation speed of CSipmCS** R14 cone at the temperature 
of20'C). 

15 (Evaluation of color development) 

Evaluation of the color development was conducted by visual 
observation of writings. Rating criteria were, in a state of dried written 
marks,: @ for ones having particularly strong color development, O for 
ones having strong color development, O' for ones having color development, 

20 A for ones having little color development, x for ones having no color 

development. 

(Evaluation of glittering feeling) 

Evaluation of the glittering feeling was conducted by visual observation 
of writings. Rating criteria were, in a state of dried written marks,: @ for 




ones having particularly strong glittering feeling. O for ones having stxong 
glittering feeling, O' for ones havijag glittering feeling, A for ones having 
little color development, x for ones having no color development. 
(Evaluation of fixabihty) 

5 The fixability was evaluated according to the following criteria by 

writing on commeidaUy available loose-leaf sheets with ball-point pens of 
test samples according to every Example and Comparative Example, drying 
the written marks, thereafter adhering conunercxally available adhesive 
cellophane tapes thereon, and then visually observing conditions after 

10 peehng the tapes. 

O: Glittering particles remain on the written marks and the glittering 
feeling before peeling of the cellophane tape has not been lost. 
X : Glittering particles are peeled fifom the written marks and the glittering 
feeling before peeling of the cellophane tape has been lost. 

15 Tables 1 1 to 16 show the result of the glittering feeling and color 

development of the written marks or coated films of the ink according to 
every Example and Comparative Example. In addition, tables 14 to 16 
show the result of the fixability of the said written marks or coated films. 

20 (Evaluation of writing performance) 

Writing performance refers to the one right after the construction of a 
ball-point pen in the said each test sample and the one three days after 
directing the pen-tip of the said ball-point pen downward. This writing 
performance was, as above-mentioned, evaluated based on the foUowijag 
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criteria, that is; O for ones having good writing performance with smooth 
feeling when writing and X for ones having pool writing perfoimance with 
little smoothness. Further, in the Tables, those with thin spots are shown 
as X (thin spots). 

5 As shown in the Examples 50 to 56, Comparative Example 15, Example 

72 to 78 and Comparative Example 26 in the Tahles 11 to 16, it is recognized 
for the glittering partides to have a median diameter of at least I0\»m 
further at least ISfim, preferably not less than 2Sjim, and most preferably 
not less than SOfjon. 

10 As shown in the Example 53, Comparative Example 15, Example 75 

and Comparative Example 26 and the hke in the Tables 11 to 16, it is 
recognized that the scaly glittering particles preferably have a ratio of 
smoothness on the partide surface to a median diameter of not greater than 
0.0 11 in respect of the gUttering feeling. 

15 In addition, as shown in each of the Examples and Comparative 

Examples, that is. in the Examples 58, 57, 60, the Comparative Examples 16, 
the Examples 79, 84, Comparative Example 30 and the like in the Tables 1 1 
to 16, it is recognized that the partides having the sxxrface coating ratio of the 
said colorant on the said partide surface of not greater than 80% prderably 

20 not greater than 40% in a state of dried written marks are preferable. 

In addition, it is recognized that the ink having the pseudo-plastidty 
fluidity (thixotropic property) with the said thixotropy index (T.I. value ) of 
not less than 1.3 represented by the ratio of Vo.5 to Vi o (Vo.5 / Vi.o), wherein 
Vo.5 is the viscosity with the rotation speed of 0.5 rpm and Vi o is the 




viscosity with the rotation speed of 1.0 rpjn when the ink is measured by an 
ELD-typed viscometer (3° Rl4 cone, at the temperature of 20*C) and with 
Vo.5 of 1000~l5000mPa ■ s, the viscosily when measured by an ELD-typed 
viscometer with a rotation speed of O.SrpmCS" Rl4 cone at the temperature 

5 of 20°C) is desirable. 

Moreover, as shown in each of the Examples and Comparative 
Examples, that is, in the Examples 64,84,63, and in the Comparative 
Examples 19,28-31 in the Tables 11 to 16, it is recognized that the written 
mark which intersperses this scaly glittering particles to the total written 

10 surface with the range of not greater than 80%. preferably within the range 
of 20-45% is good in respect of color development and ghttering feeling. 

Further, as shown in each of the Examples and Comparative Examples 
in the Tables 11 to 16. it is recognized that the concavo-convex rate which the 
resin film covers the surface of the scaly gjittexing particles not greater than 

15 0. 15(im is excellent in glittering feehng. It was also recognized to be 

preferable to have the smoothness of the coated films which is not less than 
9(im. 

Here, the present invention includes the identical subject matter 
disclosed in the specification, claims of Japanese Patent applications No.ll- 
20 76868, No. 11-360 187, No.2000-2370 and No.2000-2344 to which is claimed 
priority for the present application. 



